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Abstract

This draft manual describes an unsurfaced road maintenance management
system for use on military installations. This system is available in either a
manual or computerized mode (Micro PAVER). The maintenance standards
prescribed should protect Government property with an economical and
effective expenditure of maintenance funds commensurate with the functional
requirements and the planned future use of the facilities. Because of limited
maintenance funds, timely and rational determination of maintenance and
repair (M&R) needs and priorities are very important factors. These factors
can be determined by using the system as described in this draft manual.
The use of the unsurfaced road maintenance management system by
personnel who have the responsibility for unsurfaced road maintenance
should assure uniform, economical, and satisfactory unsurfaced area
maintenance and repair.

For conversion of SI metric units to U.S./British customary units of measure-
ment consult ASTM Standard E380, Metric Practice Guide, published by the
American Society for Testing and Materials, 1916 Race St., Philadelphia,
Pa. 19103.

This report is printed on paper that contains a minimum of 50% recycled
material.
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Because there is no electronic file available of this report, the
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available from NTIS, 5285 Port Royal Rd., Springfield, Virginia
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PREFACE

This report was prepared by Robert A. Eaton, Civil Engineer, Experimental Engineering
Division, U.S. Army Cold Regions Research and Engineering Laboratory, and Ronald E.
Beaucham, U.S. Army Engineering and Housing Support Center, Fort Belvoir, Virginia. This
document will eventually be published as a U.S. Army Technical Manual, TM 5-626, which
provides guidance on maintenance management for unsurfaced roads. It is being published
as a CRREL Special Report so that its contents will be available to the Army’s facilities
engineering community and other interested parties during the Technical Manual’s final
coordination and approval process.

The contents of this report are not to be used for advertising or promotional purposes.
Citation of brand names does not constitute an official endorsement or approval of the use
of such commercial products. This document has been prepared by or for the Government
and is public property and not subject to copyright.
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CHAPTER 1
INTRODUCTION

1-1. Purpose

The purpose of this manual is to describe an unsurfaced
road maintenance management system for use on mili-
tary installations. This system is available in either a
manual or computerized mode (Micro PAVER). The
maintenance standards prescribed should protect Gov-
ernment property with an economical and effective
expenditure of maintenance funds commensurate with
the functional requirements and the planned future use
of the facilities. Because of limited maintenance funds,
timely and rational determination of maintenance and
repair (M&R) needs and priorities are very important
factors. These factors can be determined by using the
system as described in this manual. The use of the
unsurfaced road maintenance management system by
personnel who have the responsibility for unsurfaced
road maintenance should assure uniform, economical,
and satisfactory unsurfaced area maintenance and re-
pair. When information in this publication varies from
that contained in the latest issue of Federal or Military
specifications, the specifications shall apply. Reference
to Federal, Military, or other specifications is to the
current issues of these specifications as identified by
their basic number(s).

1-2. Applicability

This manual applies to Army elements responsible for
maintenance and repair (M&R) of unsurfaced roads,
streets, parking lots, tank trails, and range roads.

1-3. References
Appendix A contains a list of references used in this
document.

1-4. Scope
The system presented in this manual consists of the

following components.

a. Network identification. The process of dividing in-
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stallation unsurfaced road networks into manageable
segments for conducting surface inspection and deter-
mining M&R requirements and priorities (chap 2).

b. Surface condition inspection. The process of inspect-
ing installation unsurfaced roads to determine existing
distresses and their severity, and to compute the
Unsurfaced Road Condition Index (URCI)—a rating
system that measures the surface integrity and opera-
tional condition (chap 3).

¢. M&R determination. The process of establish-
ing M&R requirements and priorities based on inspec-
tion data, URCI, and other relevant information,
such as traffic, loading, and structural composition
(chap 4).

d. Data management. Data may be handled by any one
of three methods.

¢ A stand alone manual system that is fully de-
scribed in chapter 5 of this manual.

* A stand alone automated system using Micro
PAVER, which is briefly described in chapter 6.

¢ A dual automated system using Micro PAVER
for both unsurfaced roads and paved networks.
Micro PAVER is fully described in TM 5-623.

1-5. Implementation of the unsurfaced road
management system

The level of implementation is a function of the installa-
tion size, existing road conditions, and available man-
power and money resources. The highestlevel of imple-
mentation would be the inclusion of all unsurfaced
roads on the installation and use of the automated
system. The lowest level would be use of the URCI as the
basis for project approvals and establishment of priori-
ties. A gradual implementation may be practical for
many installations. Technical advice concerning any
procedures outlined in this manual may be obtained
from U.S. Army Engineering and Housing Support
Center, ATTN: CEHSC-FB-P, Fort Belvoir, VA 22060-
5516.
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CHAPTER 2
UNSURFACED ROAD NETWORK IDENTIFICATION

2-1. Introduction

Before the unsurfaced road maintenance management
system can be used, the installation’s unsurfaced roads
must be divided into components. This chapter defines
the process.

2-2. Definitions

a. Unsurfaced road. An installation’s unsurfaced road
network consists of all unsurfaced areas that provide
accessways for ground traffic, including roadways, park-
ing areas, storage areas, tank trails, and range roads.

b. Branch. A branch is an identifiable part of the
unsurfaced road network that is a single entity and has
a distinct function. For example, individual roads, park-
ing areas, tank trails, and range roads are separate
branches of an unsurfaced road network.

¢. Section. A section is a division of a branch; it has
certain consistent characteristics throughout its area or
length. These characteristics are:

* Structural composition (thickness and materi-
als).

» Construction history.

o Traffic.

o}

s Y1
a B IGPR2
%O

OD‘:

[e)

O

¢ Surface condition.

d. Sample unit. A sample unit is an identifiable area of
the unsurfaced road section; it is the smallest compo-
nent of the unsurfaced road network. Each unsurfaced
section is divided into sample units for the purpose of a
condition inspection. For unsurfaced roads, a sample
unit is defined as an area of approximately 2500 square
feet (- 1000 square feet).

2-3. Guidelines for unsurfaced road identification
a. Dividing the unsurfaced road network into branches.
The first step is to identify the unsurfaced road branches.
The easiest way to identify these branches is to use the
installation’s existing name identification system.

(1) For example, Boot Hill Road in figure 2-1
would be identified as a branch. Areas such as parking
lots and storage areas that do not have names already
assigned can be given descriptive names that associate
them with their area.

(2) In addition to descriptive names, branches are
assigned a unique code to help store and retrieve data
from the files. This code has five characters that are
numbers or letters given to the branches using any

BHR1

DRA1
Dodge Road
Brook Road
BRI——u__ mlBHR2
kel
o
E
°
o
o
BHR3
BHR4

.

Figure 2-1. Typical road sections.
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Table 2-1. Branch codes.
First letter in

Type of branch branch code
Installation road I
Parking lot P
Motor pool M
Storage S
Tank trail T
Range road R
Other X

logical order. The first letter of the code will identify the
type of branch, as shown in Table 2-1. For example the
parking lot 321 shown in figure 2-2 is given the code
P0321. The code P0321 is derived from P representing
parking lots and 0321 representing the nearest building
to the parking area. Since the building number has less
than four digits, a zero is used on the left to provide the
required characters.
b. Dividing branches into sections.

(1)Since branches are large units of the unsurfaced
road network, they rarely have consistent or uniform
characteristics along their entire length. Thus, for the
purpose of unsurfaced road management, each branch
must be subdivided into sections with consistent char-
acteristics. As defined in paragraph 2-2c, a section must
have uniform structural composition, traffic, and the
same construction history.

(2) After each section is initially established, sur-
face condition, drainage, and shoulders within the sec-
tion can be used to subdivide it into other sections if a
considerable variation in condition is encountered. For
example, a section containing part of a two-lane road
that has one lane in a significantly different condition
than the other lane should be subdivided into two
sections. Unique situations such as those that occur at

AN Lee

321
Post
Office q

~NC r
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roadway intersections should also be placed in separate
sections. However, it must be remembered that the
major section’s structure usually carries through an
intersection. The structure should be checked if there is
doubt as to which surface would continue through the
intersection. Some guidelines for dividing unsurfaced
network branches into sections are as follows.

(a) Structure. Structure is one of the most im-
portant criteria for dividing a branch into sections.
Structural information is not always available for all
branches of an unsurfaced network. To collect structure
information, available construction records can be
searched and repairs can be observed. In addition, test
pits or coring programs can be developed to determine
the structural composition of remaining road sections or
to verify existing information.

(b) Traffic. The volume and load intensity of
traffic should be consistent within each individual sec-
tion.

(c) Construction history. All portions of a section
should have been constructed at the same time. Roads
constructed in intervals should be divided into separate
sections corresponding to the dates of construction.
Areas that have received major M&R work should also
be considered as separate sections.

(d) Unsurfaced road rank. Unsurfaced road rank
can also be used to divide a branch into sections. If a
branch changes along its length from second class to
third class, a section division should be made. If a
branch becomes narrower along its length, a separate
section should be defined.

(e) Drainage facilities and shoulders. It is recom-
mended that shoulder type and drainage facilities be
consistent throughout a section.

(f) Test areas. An area where materials have
been placed for testing should be identified as a separate
section.

(3) By using the criteria in subparagraphs 2-3b (2)
(a) through (f) above, the unsurfaced road branches can
be divided into sections. Sections are numbered begin-

Parking Near
Building 321
1 Branch-1 Section

Figure 2-2. Installation map showing a way of identifying a parking

area branch.
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Figure 2-3. Sections identified on an installation map.

ning with 1 at the north or west end of the branch. The
numbers then increase in a southerly or easterly direc-
tion. Each section should be identified on the installa-
tion map.

(4) To identify a section on the installation map,
place an arrow at the starting point and ending point of
each section (fig 2-3). Sample units should be numbered
in ascending order from the beginning of each section.

(5) Subparagraphs 2-3b (2)(a) through (f) above
that apply to roadways may also be applied to branch
types, such as parking areas, storage areas, tank trails,
range roads, etc. These branch types are usually consid-
ered one section, but may be subdivided. For example,
a parking lot could be divided into more than one sec-
tion; if the parking lot’s drive areas were well defined,
each drive area should be identified as a separate section.

(6) An example of dividing a parking area into
sections is shown in figure 2—4. The area is very large
and defined as one branch with five sections. The basic
division of sections is based on traffic patterns and use.
Field observations of these types of branches will helpin
the decision of how to divide such an area into sections.

¢. Dividing a section into sample units. A sample unit is
the smallest component of the unsurfaced road network
and is used for inspection purposes to determine exist-
ing surface distress and condition. This is where the
actual measurements will be made.

(1) The sizes of the sample units are described in
paragraph 2-2d. For unsurfaced roads, a sample unit
may vary in size from approximately 1500 to 3500
square feet, witharecommended average of 2500 square
feet.In general, sample units are 100 feet long. If the road

AN

Section |

Administration &
Supply Central
Energy Plant
Parking

L) ’
Z //Zl\d Section 2
Branch Number #

PO43I
| Branch 5 Sections

Section 3
S f/] Section 4
( ? S

Section 5

-

J N\

Figure 2—4. Large parking area divided into several sections.
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Jones Driveway

Boot Hill Road

115 ft
Sample Unit

300 ft

{

Dodge Road

BHR1

.
Bridge 38

Figure 2-5. Example of road with sample units.

is narrower than 15 feet, the length should be increased.
If the road is wider than 35 feet, the length should be
shortened (fig. 2-5).

(2) Some judgment is needed in selecting the
sample units. Try to choose a sample unit that is typical
of the whole section. For example, if the section has
drainage problems along partof its length, try to include
some of that in the sample unit. The idea is to choose
sample units so that the measurements will give a fair
estimate for the entire section.

(3) If a small part of the section has particularly

severe problems, make that part a special sample unit.
(Make sure to note this on the inspection sheet, and
don’t use the rating for this unit when you calculate the
average for the section.)

(4) In general, only two sample units per mile are
needed. If theroad isless than 1/2 milelong, one sample
unit should be sufficient.

(5) It is important to make a map showing the
sizes and locations of the sample units so that you can
find them again. Also, mark the field sites with perma-
nent markers, i.e., wood stake, pipe, re-bar, etc.
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CHAPTER 3
UNSURFACED ROAD CONDITION SURVEY AND
RATING PROCEDURES

3-1. Introduction

An important component of the unsurfaced road main-
tenance management system is the surface condition
survey and rating procedures. Data obtained from these
procedures are the primary basis for determining M&R
requirements and priorities. This chapter explains how
to conduct a condition survey inspection and how to
determine the Unsurfaced Road Condition Index (URCI).
It is essential to have a thorough working knowledge of
the URCI and condition survey inspection techniques.

3-2. Unsurfaced road condition rating

Surface condition is related to several factors, including
structural integrity, structural capacity, roughness, and
rate of deterioration. Direct measurement of all of these
factorsrequires expensive equipment and highly trained
personnel. However, these factors can be assessed by
observing and measuring the distress of the surface.

a. URCI. The unsurfaced road condition index is a
numerical indicator based on a scale of 0 to 100. The
URCI indicates the roads integrity and surface opera-
tional condition. Its scale and associated ratings are
shown in figure 3-1 and is identical to the Pavement
Condition Index (PCI) for surfaced roads.

b. Determination of URCI. The URCl is determined by
measuring surface distress. The method has been field
tested and has proven to be a very useful device for
determining M&R needs and priorities.

3-3. Unsurfaced road inspection

Before an unsurfaced road network is inspected, it must
be divided into branches, sections, and sample units as
described in chapter 2. Once this division is complete,
survey data can be obtained and the URCI of each
section determined.

a. Inspection procedures for unsurfaced roads. There are
two methods of inspections. The first is a quick survey
done from a moving vehicle. The second involves de-
tailed measurements of distresses in the sample units.

(1) To do the “windshield inspection,” drive the
full length of the road (or branch) at 25 miles per hour.
(The speed may be higher or lower depending on road
conditions, local practice or speed limits.) Note any
surface or drainage problems along the road. If the local
area has times of the year when unsurfaced roads need
regular maintenance to keep them usable, such as the

3-1

spring “mud season” in New England, keep track of
where the maintenance was done so that those areas can
be inspected during the windshield survey. These in-
spections should be made four times a year—once each
season. The results can be used for estimating mainte-
nance needs and priorities.

(2) The detailed sample unit measurements nec-
essary to compute the ratings should be conducted
annually. Always make these measurements at the same
time of year—when the roads are in their best and most
consistent condition. To make the measurements, the
inspector will need to recognize certain kinds of prob-
lems, which are called distresses. The seven distress

URCI RATING
100
Excellent
85
Very Good
70
Good
55
Fair
40
Poor
25
Very Poor
10
Failed
0

Fiqure 3-1. URCl scale
and condition rating.
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types for unsurfaced roads are:

* 81. Improper cross section.

* 82. Inadequate roadside drainage.
* 83. Corrugations.

*84. Dust

* 85.  Potholes.

*86. Ruts.

* 87. Looseaggregate.

The definitions and severity levels for each are given in
appendix B. Since the URCI is based on these defini-
tions, it is imperative that the inspector follow appendix
B closely when doing an inspection. The distresses are
numbered 81-87, as those are the numbers assigned in
Micro PAVER.

(3) Theequipmentneeded todoasurveyisahand
odometer (measuring wheel) used to measure distress
lengths and areas, a straight edge, and aruler to measure
the depths of potholes, ruts, or loose aggregate, and the
URCI distress guide (appendix B).

(4) One Unsurfaced Road Inspection Sheetis used
for each sample unit. (A blank copy is in appendix C,
from which copies can be made). Make sure to fill in the
identifying information at the top of the sheetand make
a sketch of the sample unit with distance to a permanent
marker or intersection. One column on the form is used
torepresent eachidentified distress type. The number of
that distress type is indicated at the top of the column.
Amountand severity of each distress identified is listed
in the appropriate column. An example of a completed
Unsurfaced Road Inspection Sheet is shown in figure 3—
2. The sample unit has 100 feet of medium severity
improper crosssection (distress 81),200 feet (both ditches)
of high severity inadequate roadside drainage (distress
82), low severity dust (distress 84), 490 square feet of
medium severity rutting (distress 86), and 910 square
feet of high severity rutting (distress 86). The units of
measure are shown in parentheses after each distress
typelisted on the top part of the sheet. The total distress
data are used to compute the URCI for the sample unit.
That computation is explained later in paragraph 3—4.

b. Remarks.

(1) For unsurfaced roads, it is important that each
sample unit be identified precisely so that it can be
located for reinspections. A stake, pin, or other perma-
nent marker should be placed behind the ditchline at
one of the four sample unit corners and distance noted
to the nearest permanent marker (culvert, bridge, etc.)
or intersection. A sketch of each section should also be
made to show sample unit locations.

(2) 1t is imperative that the distress definitions
listed in appendix B be used when doing inspections. If
these definitions are not followed, an accurate URCI
cannot be determined.

3-2
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(3) Make notes about anything unusual at the
site—for example, if two distresses occur together, such
as ruts and potholes, or if there is standing water in a
ditchline.

(4) If two or more distresses occur together, mea-
sure each one separately. If it is hard to determine what
distressisbeing observed, make areasonable estimate—
the system is flexible enough to calculate an accurate
rating.

3-4. Calculating the URCI from inspection results

a. General. The distress measurements are used to
calculate the Unsurfaced Road ConditionIndex (URCI),
based on deduct values. A deduct value is a number from
0 to 100, with 0 meaning that the distress has no impact
ontheroad condition and 100 meaning that the road has
completely failed.

b. Calculating sample unit URCI. This calculation is
made in four steps. Following is an example using figure
3-3.

(1) Step 1. Calculate the density for each distress
type (except dust).

Density = Amount of Distress  , 190%
Area of Sample Unit

In this example the density of each distress and severity
level is based on a sample unit of 1800 square feet.

* For 100 linear feet of improper cross section
(distress type 81), the density is

100
1800

x 100 =5.6

* For 900 square feet of corrugations (distress type
83), the density is

900 100 = 50.0
1800
* No density calculation is needed for dust (dis-
tress type 84).

» For 160 linear feet of loose aggregate (distress
type 87), the density is

160 x100=8.38
1800
(2) Step 2. Using the deduct value curves, find the
deduct values for each distress type and severity level.
The deduct value curves are in appendix D.

» Forimproper cross section atlow severity, locate
on figure 34 the density of 5.6 on the horizontal axis, go
vertically upward to the low severity curve, then go left
horizontally to the y-axis intersection, which gives a
value of 13.

* For corrugations at medium severity, the deduct
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UNSURFACED ROAD INSPECTION SHEET

T 5 \Aaa Suly 181992

Branch Date <
Section \ Inspector R. ©avon
T
Sample Unit \ Area of Sample V& o %
DISTRESS TYPES SKETCH
81. Improper Cross Section (linear feet) a.4 mi.
82. Inadequate Roadside Drainage (linear feet) To -q-\ '
83. Corrugations (square feet) £ 102 oo 4
84. Dust INTER, - o SYAX
85. Potholes (number) qﬂ S £
86. Ruts (square feet) M4
87. Loose Aggregate (linear feet) ERosion
DISTRESS QUANTITY AND SEVERITY
Type 81 82 83 84 85 86 87
Quantity L \/
and
Severity [M| l&O O A-q O
H 200 o

URCI CALCULATION

Distress Densi . Deduct REMARKS:
Type ensity Severity Value ?o AD ¢
S\6N Wie :

a\ 71 ™ 9 (':'QO 2\ 2
S | 14.3 s 26 StARDING WATER VR
S — C 2.

86 [35.0 [ WM 3\ Dyrewes 1N deveea L
Y 5.0 H 44

/\D\\QC_ES °

Total Deduct Value = 1 3 2.
q=4A-
URCI= 2.9 RATING=PoQWR

Figure 3—2. Example of completed inspection sheet.
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UNSURFACED ROAD INSPECTION SHEET

Branch G‘S 1O \

Section

2.

Sample Unit

DISTRESS TYPES
81. improper Cross Section (linear feet)

82. Inadequate Roadside Drainage (linear feet)

83. Corrugations (square feet)
84. Dust

85. Potholes (number)

86. Ruts (square feet)

Date

Inspector

Area of Sample

R-BeAaVL R/ ™M

a0o i+

SKETCH

87. Loose Aggregate (linear feet) e STANXT
DISTRESS QUANTITY AND SEVERITY
Type 81 82 83 84 85 86 87
Quantity L } Qo
and
Severity M q oo \/ l Co (@]
H
URCI CALCULATION
Distress Densi . Deduct REMARKS:
Type ensity Severity Value
a\ 5. & | 13
873 50.O ™ 2.9
84 - ™M 4
a7 8.9 ™M 8
Total Deduct Value = 6,4;-
q=73
URCI= S RATING = G oo D

Figure 3-3. Example for calculating density of distresses.
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IMPROPER CROSS SECTION
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Figure 3-4. Distress 81—improper cross section deduct values curve.
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value is 29 (fig D-3).

¢ For dust at medium severity, the deduct value is
4 (fig D—4).

* For loose aggregate at medium severity, the
deduct value is 18 (fig D-7).

(3) Step 3. Find the Total Deduct Value (TDV) and
the g value. Calculate the TDV by adding up all the
deduct values. The g value is the number of individual
deduct values greater than 5.0.

e TDV=13+29+4+ 18 =64.
* The g value is 3 because three deduct values are

1 December 1992

greater than 5.0.
(4) Step 4. Find the Unsurfaced Road Condition
Index (URCI) from the URCI curve.

* From figure 3-5, the TDV is 64 and g is 3, so the
URCI curve shows that the URCI is 59. From figure 3-1,
the rating is “good.”

¢ This is the rating for this sample unit. The rating
for the section is the average of the ratings from all the
sample units in the section. For example, URCIs of 63, 59
and 67 ina section would give an average URCI of 63 for
the whole section.
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CHAPTER 4
MAINTENANCE AND REPAIR (M&R) GUIDELINES

4-1. Introduction

M&R requirements and priorities are highly related to
the URCI, since the URCI is determined by distress
information. This chapter describes how to do an
unsurfaced road evaluation, how to determine feasible
M&R alternatives, and how to establish M&R priorities.

4-2. Unsurfaced road evaluation procedure
Evaluation is done section by section, since each section
represents a unit of the unsurfaced road network that is
uniform in structure and subjected to consistent traffic
loadings. It is necessary to comprehensively evaluate
surface condition before feasible M&R alternatives can
be rationally determined.

a. Overall condition. The URCI of an unsurfaced road
section describes the section’s overall condition. In turn,
the overall condition of the section correlates highly
with the needed level of M&R.

b. Variations of the URCIwithin asection. The URCI can
vary within a section, either randomly localized or
systematically. When a URCI value of a sample unit in
the section is more than 10 points less than the sample
unit average URCI value, a localized random variation
exists. This variation should be considered when deter-
mining M&R requirements. Systematic variation occurs
whenever a large, concentrated area of a section has a
significantly different condition. For example, if traffic
is channeled into a certain portion of a large parking lot,
that portion may show much more distress or be in a
poorer condition than the rest of the area. Whenever a
significant amount of systematic variability exists within
a section, the section should be subdivided into two or
more sections.

c. Rate of deterioration. Both the long- and short-term
rate of deterioration of each unsurfaced road section
should be checked. Thelong-term rate is measured from
the time of construction or time of last overall M&R
(such as regrading).

d. Distress evaluation. Examination of the specific
distress types, severities, and quantities present in a
road section can help identify the cause of surface dete-
rioration, its condition, and eventually its M&R needs.

4-3 Comprehensive maintenance program
Following are five steps used to establish a comprehen-
sive maintenance program for unsurfaced roads:

¢ Surveying the road network (step one).
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¢ Establishing a road condition index (step two).
* Setting maintenance priorities (step three).

¢ Determining maintenance alternatives (step four).
¢ Calculating actual maintenance costs (step five).

a. Step one: Survey the road network. Survey all roads
within the network and divide them into branches,
sections, and sample units as described in chapters 2
and 3. Branches are a single area, such as a road or
parking lot. A section is a division of a branch with
consistent characteristics of:

¢ Structure.

e Traffic.

® Construction history.

* Road rank.

¢ Drainage and shoulders.
A sample unit, the smallest division, is generally a 100-
foot-long segment of a section and is the area consis-
tently surveyed and used for determining the road
condition. Ideally, an inspector should conduct a “wind-
shield inspection” of the entire road network once each season
(four times a year), and a detailed inspection of the
sample units annually. NOTE: Dividing the road net-
work is a one-time requirement, after which minor
adjustments are made as needed.

b. Step two: Establish the unsurfaced road condition index
(URCI). Rate the sample unit with the seven distresses
and the severity level of low, medium or high for each. The
distresses are listed below and shown in figure 4-1.

e 81. Improper cross section.

* 82. Inadequate roadside drainage.
* 83. Corrugations.

e 84. Dust.

* 85. Potholes.

* B6. Ruts.

* 87. Loose aggregate.

The URCI is used to determine the extent and magni-
tude of road problems and the M&R required. A repro-
ducible URCI rating inspection sheet is shown in figure
C-1.

c. Step three: Establish maintenance priorities. Set priori-
ties for maintenance by using figure 4-2. The mainte-
nance priority is set by a combination of the URCI and
the amount of traffic per day on the road.

* Category Iroad has more than 200 vehicles perday
(vpd)

¢ Category Il has 100 to 199 vpd

® Category III has 50 to 99 vpd
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* Category IV has 0 to 49 vpd.

Find the surveyed road’s URCl rating number on the left
side of figure 4-2. The lower the URCI and the higher the
traffic volume, the greater the priority. 1f the URCl rating is
below the solid line for that traffic category, the priority
is highest. All roads within the network can then be
rated as low, medium, or high priority based upon road
category, the budget, and local practice. Maintaining a
road with a high URCI rating is less expensive than rebuild-
ing a failed road.

(1) The criteria for establishing priorities for road
sections where routine M&R is required are different
from those used for sections that need major M&R.

(2) Priorities for sections requiring routine M&R
are a function of existing individual distress types and
severities. A single method is usually applied fora given
area, which may consist of many sections, rather than
different M&R methods for one section. Distresses that
may have a considerable negative effect on the section’s
operational performance are usually corrected first. For
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example, medium- and high-severity bumps, corruga-
tions, and potholes would usually receive high priority.

(3) Priorities among sections requiring major M&R
are a function of the overall section condition, as re-
flected in the URCI, traffic, and management policies.
For example, a decision might be made to repair all
primary roads with a URCI of less than 50, secondary
roads with a URCI of less than 40, and parking lots with
a URCI of less than 30. The above URCI limits are
provided as an example. Local conditions at Army
installations and commands will dictate what actual
values to use.

(4) The priority for maintenance can remain flex-
ible. Physical catastrophes such as floods or severe
storms or immediate safety defects demand immediate
repairs. The completion of previously started projects or
the addition of outside funding can also affect the priori-
ties.

d. Step four: Determine maintenance alternatives. In the
process of selecting feasible alternatives, one of the
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Ditch
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Figure 4-1. Medium severity distresses.
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Figure 4-2. Maintenance priority graph.

primary assumptions is that the strategy will be imple-
mented within 2 years. The process of selecting feasible
M&R alternatives is described below.

(1) Determine M&R strategy.

(a) The purpose of this step is to identify the
road sections that need comprehensive analysis. The
data required for the identification are the URCI, dis-
tress, road rank, road usage, traffic, and management
policy.

(b) Based on the factors in subparagraph 4-
3d(1)(a) above, a limiting URCI value is established for
each type of road: e.g., 70 for primary roads with traffic
volume exceeding 200 vehicles per day. If a road has a
URCI above the limiting value, continuation of existing
maintenance policy is recommended unless review of

4-3

the distress data shows that the majority of distress is
caused by inadequate road strength or if the rate of
surface deterioration is thought to be high, or both.

(c) If the M&R strategy decision is to continue
existing maintenance policy, the information in table 4-
1 is used as a guide to select the appropriate mainte-
nance method. This table presents feasible maintenance
methods for each distress type at a given severity level.

(2) Determine feasible M&R alternatives based on the
branch condition evaluation summary (see fig E-3).

(a) The purpose of this step is to determine
whether alternatives other than existing maintenance
policy should be considered (e.g., paving or sealing),
and, if so, what specific feasible alternatives to consider.
This is done by analyzing the section evaluation sum-
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Distress

Table 4-1. Maintenance alternatives.

Severity
code

Cost

code*

Description

1 December 1992

81 Improper cross
section

B

Grade only

L
M

B/C

Grade only/grade and add
material (water or aggregate or
both), and compact.

Bank curve.

Adjust transitions.

Cut to base, add aggregate,
shape, water, and compact.

82 Improper
roadside drainage

Clear ditches every 1-2 years.

r4ln

= |

Clean out culverts.
Reshape, construct, compact or
flare out ditch.

Install underdrain, larger culvert,
ditch dam, rip rap, or geotextiles.

83 Corrugations

Grade only.

Z|-

B/C

Grade only/grade and add
material (water or aggregate or
both), and compact.

Cut to base, add aggregate,
shape, water, and compact.

84 Dust stabilization

Add water.

Add stabilizer.

el

olisliel Ne]

Increase stabilizer use.

Cut to base, add stabilizer, water,
and compact.

Cut to base, add aggregate and
stabilizer, shape, water, and
compact.

85 Potholes

Grade only.

Z|I-

B/C

Grade only/grade and add
material (water, aggregate or
50/50 mix of calcium chloride

and crushed gravel), and compact.

T

Cut to base, add aggregate,
shape, water, and compact.

86 Ruts

Grade only.

Grade only/grade, add
material, and compact.

I LT

Cut to base, add aggregate,
shape, water, and compact.

87 Loose aggregate

Grade only.

<l

Grade only/grade, add
material and compact.

Cut to base, add aggregate,
shape, water, and compact.

*Cost code guide: A = labor, overhead; B = labor, equipment, overhead; C = labor, equipment, materials, over-

head.
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mary (fig 4-3) for the pavement section under consider-
ation. Based on this analysis, existing maintenance would
usually be recommended except when one or more of
the following conditions exists:
* Long- or short-term rate of road deterioration is
high.
¢ Load-carrying capacity is deficient.
* Load-associated distress accounts for a majority
of the distress deduct value.
¢ Surface roughness is rated major.
* A change in mission requires greater load-carry-
ing capacity.
(b) Table 4-1 lists most of the available overall
repair procedures for unsurfaced roads.
(c) All feasible alternatives should be identi-
fied based on a careful analysis of the section evaluation
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summary (see fig E-4). Life-cycle cost analysis of the
feasiblealternatives will help rank the alternatives based
on cost, and thus provide necessary information for
selecting a cost-effective M&R alternative.

(3) Determine maintenance alternatives. Do this by
looking up the distress type and the severity code in
table 4~1.

(a) The problem or distress is listed in the left
hand column. It is followed by the severity level. Simply
locate the applicable distress and severity level and fol-
low itacross the page to thedescription column. The main-
tenance alternatives are given there. The cost guide is use-
ful in determining the amount of labor, material or equip-
ment needed for each alternative. A description of costs
involved in each code is listed at the bottom of the
table.

Street/Road Date
Distress Severity Level L. M. H.
Maintenance Alternative Priority L. M.
Cost Code A. B. C.
Estimated Actual
Labor* Equipment Materials™* Contract Total Total
Cost Code A X X X
Your Costs
Your Overhead
Total (including overhead)
Estimated Actual
Labor* Equipment Materials** Contract Total Total
Cost Code B X X X X
Your Costs
Your Overhead
Total (including overhead)
Estimated Actual
Labor* Equipment Materials** Contract Total Total
Cost Code C X X X X X X
Your Costs
Your Overhead

*Total Costs are: Hourly rates times the number of hours.
(example: $250/hr x 10hrs = $2500)
**Material costs are your in-place costs for gravel, water,
culverts, geotextiles, etc.

Total (including overhead)

Figure 4-3. Cost calculation sheet.
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§
ROAD OC\ & Total funds Estimated cost

(list by priority rating: A available to upgrade

highest to lowest) F /& for maintenance to 70 URCI Balance
Chacm RO, \ &S %Eo\ooo >gI/E,Soo #4’7)500
Sweaw Re. |3 e|F4n,500 |9i6,Seo #31,c00
e Ro, 2197 ’gff?)\,oob &4,000 ’g2‘7,coo
ALAaN Ro. 4 28|¥27, 000 Foayocoo |[# 7, oo
TweneWRD. |3 [4¢]? 7,000 [Fie,c00 |-F5 000
RarAr Lane |2 (58] —— # 9 0oe | LNFUNDED
SermevoLse [3 45| —— [P0, 000 [UNFUNDED

Figure 4—4. Yearly maintenance record.

(b) For example, use Potholes. Low severity—
Grade only—cost code B indicates labor, equipment and
overhead costs are involved:
85 Potholes L B
M B/C

Grade only
Grade only / grade and
add material (water, ag-
gregate, or 50/50 mix of
(calcium chloride and
crushed gravel), and
compact

Cut to base, add
aggregate, shape, water,
and compact.

(c) It is important to recognize that drainage
problems are usually the basic cause of a number of
distresses. Corrugations, potholes and ruts, while cor-
rected by grading, may have been created because a
road does notdrain properly. Therefore, adequate drain-
age both on, and beside, the road must be addressed to
eliminate or decrease future distresses and cut down on
the amount of grading needed to properly maintain a
road. Adequate drainage is always necessary.

e. Step five: Calculate actual maintenance costs. Using
the sample Cost Calculation Sheet (fig 4-3), find the
appropriate cost code line, put the actual cost figures in
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the appropriate boxes, and find the total needed to
complete the necessary maintenance. A reproducible
copy of the sheet is located in appendix E (fig E-6).

(1) Figure 4-3 can give you a reasonable cost
estimate to repair a certain road. It can then be used to
decide where a limited budget will be spent or to set the
final maintenance schedule. After completion of the job,
actual costs may be inserted and it can serve as a record
of how funds were spent.

(2) The final chartis the Yearly Maintenance Record
(fig 4-4). A reproducible copy of the table may be found
inappendix E (fig E-7). List all roads by priority with the
highest priority first, lowest last. For road 1 (greatest
priority) enter tofal funds available in column 3. Put the
estimated cost to upgrade that road in column 4. By
subtracting the amount needed (col 4) from the amount
available (col 3) one can easily see the balance remaining,.
That balance now becomes the total available for the
next road. Enter that amount in column 3 for the second
road. Put in the estimated cost to repair the second road
and subtract again. The new balance is entered in the
available funds column for the third road. Repeat this
process until all the available funds are used. When the
balance is at $0.00, all required maintenance that is
currently unfunded is easily seen. This enables alloca-
tion of money more effectively and, if necessary, justifi-
cation of requests for additional funds.
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CHAPTER §
DATA MANAGEMENT—MANUAL SYSTEM

5-1. Introduction

Chapters 2 through 4 discussed the data collection and
analysis procedures that make up the unsurfaced road
management system. To use this system, it is necessary
to store data in a usable manner; this data storage can be
achieved by using either a computer or a manual record
keeping system. If a manual system is used, initial data
storage is usually small and handled easily. The more
the management system is used, more data must be
collected and stored. Thus, the manual data storage
system described in this chapter has been designed so
conversion to computer data storage will not be com-
plex or time-consuming,.

5-2. Manual system forms
Forms are used to store collected data in the manual
system. Two forms, each containing pertinent informa-

tion on the road network, have been designed to store
data. They both refer to the road branches. Blank repro-
ducible forms are provided in appendix E.

e DA Form 5149-R, Branch Identification Sum-
mary (fig E-1).

* DA Form 5149-1-R, Branch Identification Sum-
mary Continuation Sheet (fig E-2).

5-3. Use of the manual data forms

a. DA Form 5149-R, Branch Identification Summary.
This form lists all branches in the road network, thereby
providing an inventory of all network branches and
sections. A completed form is shown as an example in
figure 5-1. The heading has been completed to show the
installation code, name, and location. The initial date is
shown (space is provided for updates). The total num-
ber of branches in the network is shown. The next

BRANCH IDENTIFICATION SUMMARY

For use of this form, sese TM 5-623; the proponent sgency Is USACE.

pace 1of

Installation Date Up Dates 3. Total No.

Code Name Location Mo. Da. Yr. |i 4 of Sranches
9,99.9,9] Cort CRRE HavoveR., W.Y. Jio]i |92p s 3

Branch Code Branch Name Branch Use Number of Sections | Branch Area Sq.Yd
T(4[7(3]95] MarsvnaLlL Roeao RoAanwAy S Iqoo
T12]914]6 Pratocen S RoaowAy 2 750
Ple32[1[Pexing Brog 321 | Parvking <ars) 1 700

Remarks:

DA FORM 5149.R] NOV 82

Figure 5-1. An example of a completed DA Form 5149-R, Branch Identification Summary.
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Branch Identitication Folder

Following each branch folder

(one is provided for each branch)

are the folders for each section of the branch

(DA Forms 5149-1-R are kept in these folders)

i

/i

a—

BRANCH 2
b  heeeT 7

% [S §5 l4|

eC
"~ [Sec3] ~
__[Sec?]
[Sec
/‘A_X BRANCH 1\
7~ INVENTORY

The initial file is used to store
the Branch Identification Summary.
(DA Form 5149-R)

Figure 5-2. Example of a filing sequence for a manual record keeping system.

section of the form has been marked to record each
branch of the network: the branch code, name, use,
number of sections, and branch area in square yards.
The list of branches can be arranged alphabetically, by
quadrants of the installation, or in any other orderly
way.

b. DA Form 5149-1-R, Branch Identification Summary
Continuation Sheet. This form provides space to listbranch
code, branch name, branch use, number of sections, and
branch area. Since all installations would have more
branches than could be listed on the DA Form 5149-R,
the continuation forms would be used to complete the
total number of branches in the network.

5-4. Manual record keeping process

The manual record keeping system consists primarily of
the two forms described in paragraph 5-3. Those forms
are used for information storage. To use data efficiently,
this information must be stored in an orderly way.
Figure 5-2 is an example of such a system; it can be
described as follows.

a. Branch summary. One folder stores the network
inventory. This is the information recorded on DA Form
5149-R, Branch Identification Summary.

b. Branch identification information. One folder stores
branch identification information. This folder serves
as a heading card and as the storage slot for
DA Form 5155-R, M&R Requirements. (This allows
anticipated maintenance activities for each section of
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the branch to be stored in one location.) The branch
identification forms should be filed in the order shown
on the DA Forms 5149-R, Branch Identification Sum-
mary.

¢. Branch sections. After the Branch Identification
Summary Forms, a series of file folders should be pro-
vided for each section of the branch. One folder each is
provided for DA Forms 5149-1 —R. (These forms contain
basic information on the section.)

d. Inspection forms. Field survey data on the sam-
ple unit inspection sheets should be retained. This
information is included on the Unsurfaced Road Con-
dition Inspection Form (fig C-1). The inspec-
tion sheets can help verify data, and would be es-
sential if the installation wanted to convert from the
manual system to the computerized Micro PAVER
system.

5-5. Record upkeep

Once theinitial division of the road network into branches
and sections has been completed, the filing system can
be started. As the initial inspections take place, the
information on DA Forms 5149-1-R can be compiled.
As branches are completed, data analyses can begin
(chap 4).

a. Updating forms. Forms must be updated once main-
tenance activities begin. Also, as work is completed,
information must be transferred to the M&R Record.
Performance of maintenance activities will also change
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the condition of the section; thus, the condition survey
should also be updated.

b. Updating of condition survey. If a section receives no
maintenance, the condition survey should be updated
based on the rate of deterioration. Initially, this rate can
be estimated by briefly inspecting the section to observe
changes in distress types or severities. Until data are
compiled, sections should be reviewed at least annually
to observe this change in condition. Once the rate of

5-3
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deterioration is determined, sections with low rates
may be inspected at more infrequent intervals. If the
filing system is updated continuously as work is done
and inspections are completed, it should not be neces-
sary to do a condition survey of the entire system at one
time.

c. Economic analysis. Any economic analysis made to
determine M&R strategies for given sections should
also be filed with the section information cards.
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CHAPTER 6
DATA MANAGEMENT—COMPUTERIZED MICRO PAVER SYSTEM

6-1. Purpose

4. The manual data management system described in
chapter 5 is a systematic way of recording and storing
information needed for effective road maintenance
management. However, for medium- to large-sized in-
stallations, the number of record cards can increase to
the point where itis time-consuming to manually search,
sort, and compile information for various maintenance
management applications. An optional computerized
system is available to automatically retrieve, sort, and
compile data. In addition, the computer may be used to
make a number of calculations that would have to be
done manually.

b. The unsurfaced roads management system is a
component of the Micro PAVER pavement manage-
ment system. This chapter briefly describes the comput-
erized Micro PAVER system. Specific user instructions
may be obtained from the assigned responsible agency—
the U.S. Army Engineering and Housing Support Cen-
ter.

6-2. Use of computerized Micro PAVER

Generally, the computerized system is recommended
for expedient data handling and report generation. It
may become advantageous to use it for road networks
with a large number of road sections (more than 200).
However, if the choice of system is not clear-cut, it is
always possible to implement a manual system and
then later convert to a computerized system.

6-3. System description

The system consists of a computerized data base and a
number of programs that store, retrieve, and manipu-
late the data, as well as do a variety of analyses and
calculations required for network and project manage-
ment decisions. The data base will store properties of
each section of road as well as numerous other types of
data on secondary structures, traffic, maintenance his-
tory, etc. In addition, the system stores detailed cost
records and the local maintenance policy.

6-1

a. All of these data are not required to use the system
effectively. New types of data can be incrementally
added. The system’s programs rely primarily on dis-
tress analysis for ranking, budgeting, and forecasting.
These data are collected by trained inspection teams on
a sampling basis.

b. Micro PAVER is designed to run on IBM or IBM-
compatible equipment (MS-DOS), with a minimum of
640-k Ram and a 20-Meg hard drive.

6-4. System use and update

Micro PAVER should be used and updated in a way
similar to the manual system. Some of the computer
reports can be used as an aid in scheduling work for the
road maintenance crew or to generate work to be done
by contract. Other reports can be used to communicate
road condition and maintenance requirements to higher
management. Micro PAVER will automatically delete
the corresponding project from the road work plan and
will store the work in completed projects as work his-
tory, thereby capturing the history of the distresses,
repairs, quantities, and associated cost.

a. Unsurfaced road inspection information. As road sec-
tions are inspected, information should be input to
Micro PAVER; Micro PAVER will not delete the results
from any previous inspection of the section unless spe-
cifically required to do so by the user. Therefore, road
condition information showing a condition profile over
a period of time will be readily available. Micro PAVER
is fully described in TM 5-623.

b. Work requirements. For those sections where exist-
ing maintenance policy is to continue (usually the ma-
jority of sections in a road network), work requirements
can be automatically developed by Micro PAVER based
on user maintenance policy and distress results of road
inspections.

c. Incorporation of improvements. It should be noted
that Micro PAVER has been designed so new techno-
logical procedures and improvements can be incorpo-
rated into it as they become available.
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APPENDIX A
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Department of the Army
TM 5623  Pavement Maintenance Management.
TM 5-624  Maintenance and Repair of Surface Areas.

TM 5-822-2 General Provisions and Geometric Design for Roads,
Streets, Walks and Open Storage Areas.

AR 420-72  Surfaced Areas, Bridges, Railroad Track and Associated Appurtenances, March 1991.
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APPENDIX B
DISTRESS DEFINITIONS
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B-1. Distress 81: Improper cross section
a. Description. An unsurfaced road should have a crown with enough slope from the centerline
to the shoulder to drain all water from the road’s surface. No crown is used on curves, because they
are usually banked. The cross section is improper when the road surface is not shaped or
maintained to carry water to the ditches.
b. Severity levels.
L: » Small amounts of ponding water or evidence of ponding water on the road surface;
or
* The road surface is completely flat (no cross-slope).
M: e Moderate amounts of ponding water or evidence of ponding water on the road sur-
face; or
¢ The road surface is bowl-shaped.
H: ¢ Large amounts of ponding water or evidence of ponding water on the road surface;
or
* The road surface contains severe depressions.
¢. How to measure. Improper cross section is measured in linear feet per sample unit (along the
centerline or parallel to the centerline). The cross section runs from the outside shoulder break on
one side of the road to the outside shoulder break on the other side. Different severity levels may
exist within the sample unit. For example, there could be 60 feet with medium severity and 40 feet
with low severity. The maximum length would be equal to the length of the sample unit.



Technical Note
No. 420-72-3

- — Distress Measurement —
Slight
Ponding Water Roadway
Level Surface
Low Severity
Ditch Ditch

“'— Distress Measurement ——’
Ponding Water Roadway

Bowl-shaped Surface

Medium Severity
Ditch Ditch

‘——f Distress Measurement —]
p Roadway

onding Water

Severe Surface Depressions

Diton High Severity

Ditch

a. Severity levels.

b. High severity example.

Fiqure B-1. Improper cross section.

B-3
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B-2. Distress 82. Inadequate roadside drainage

a. Description. Poor drainage causes water to pond. Drainage becomes a problem when ditches
and culverts are not in good enough condition to direct and carry runoff water because of
improper shape or maintenance.

b. Severity levels.

L:

M:

* Small amounts of:

* Ponding water or evidence of ponding water in the ditches; or

¢ Overgrowth or debris in the ditches.

* Moderate amounts of:

* Ponding water or evidence of ponding water on the road surface; or
* Overgrowth or debris in the ditches; or

* Erosion of the ditches into the shoulders or roadway.

: ® Large amounts of:

* Ponding water or evidence of ponding water in the ditches
* Water running across or down the road; or

* Overgrowth or debris in the ditches; or

* Erosion of the ditches into the shoulders or roadway.

¢. How to measure. Drainage problems are measured in linear feet per section parallel to the
centerline. The maximum length is two times the length of the sample unit (two ditches for the total
length of the sample unit). For example, a sample unit may have 120 feet with low severity and 35
teet with high severity.
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a. Severity levels.

b. High severity example.

Figure B-2. Inadequate roadside drainage.
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B-3. Distress 83. Corrugations
a. Description. Corrugations (also known as washboarding) are closely spaced ridges and valleys
(ripples) at fairly regular intervals. The ridges are perpendicular to the traffic direction. This type
of distress is usually caused by traffic and loose aggregate. These ridges usually form on hills, on
curves, in areas of acceleration or deceleration, or in areas where the road is soft or potholed.
b. Severity levels.
L: e Corrugations are less than 1 inch deep.
M:e Corrugations are between 1 and 3 inches deep.
H: » Corrugations are deeper than 3 inches.
¢. How to measure. Corrugations are measured in square feet of surface area per sample unit. The
amount cannot exceed the total area of the sample unit. For example, a sample unit may have 230
square feet with moderate severity and 50 square feet with high severity.
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a. Severity levels.
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Figure B-3. Corrugations.
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B-4. Distress 84. Dust
a. Description. The wear and tear of traffic on unsurfaced roads will eventually loosen the larger
particles from the soil binder. As traffic passes, dust clouds create a danger to trailing or passing
vehicles and cause significant environmental problems.
b. Severity levels.
L: e Normal traffic produces a thin dust that does not obstruct visibility.
M: e Normal traffic produces a moderately thick cloud that partially obstructs visibility and
causes traffic to slow down.
H: ® Normal traffic produces a very thick cloud that severely obstructs visibility and causes
traffic to slow down significantly or stop.
c. How to measure. Drive a vehicle at 25 mph and watch the dust cloud. Dust is measured as low,
medium or high severity for the sample unit.
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Figure B4. Dust.
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B-5. Distress 85. Potholes

a. Description. Potholes are bowl-shaped depressions in the road surface. They are usually less
than 3 feet in diameter. Potholes are produced when traffic wears away small pieces of the road
surface. They grow faster when water collects inside the hole. The road then continues to
disintegrate because of loosening surface material or weak spots in the underlying soils.

b. Severity levels. The levels of severity for potholes are based on both the diameter and the depth
of the pothole according to the following table.

¢. How to measure. Potholes are measured by counting the number that are low, medium, and
high severity in a sample unit and recording them separately by severity level. For example, there
may be 14 potholes of medium severity and 8 potholes of low severity.

Average diameter

Maximum  Less than More than
depth 1foot 1-2feet 2-3feet 3 feet*

1/2-2 inches L L M M

2—4 inches L M H H

4+ inches M H H H

*If the pothole is over 3 feet in diameter, the area should
be determined insquare feet and divided by 7 to find the
equivalent number of potholes.
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Less Than
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a. Severity levels.

b. High scverity example.

Figure B-5. Potholes.
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B-6. Distress 86. Ruts
a. Description. Arutisasurface depression in the wheel path thatis parallel to the road centerline.
Ruts are caused by a permanent deformation in any of the road layers or subgrade. They result
from repeated vehicle passes, especially when the road is soft. Significant rutting can destroy a
road.
b. Severity levels.
L: ¢ Ruts are less than 1 inch deep.
M: e Ruts are between 1 and 3 inches deep.
H: ® Ruts are deeper than 3 inches.
c. How to measure. Ruts are measured in square feet of surface area per sample unit. For example,
a sample unit may have 75 square feet with high severity and 240 square feet with medium
severity.
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a. Severity levels.

b. Low severity example.

Figure B—6. Ruts.
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B-7. Distress 87. Loose aggregate

a. Description. The wear and tear of traffic on unsurfaced roads will eventually loosen the larger
aggregate particles from the soil binder. This leads to loose aggregate particles on the road surface
or shoulder. Traffic moves loose aggregate particles away from the normal road wheel path and
forms berms in the center or along the shoulder (the less-traveled areas).

b. Severity levels.

L: ¢ Loose aggregate on the road surface, or a berm of aggregate (less than 2 inches deep)
on the shoulder or less-traveled area.

M: ® Moderate aggregate berm (between 2 and 4 inches deep) on the shoulder or less-trav-
eled area. A large amount of fine soil particles is usually found on the roadway sur-
face.

H: e Large aggregate berm (greater than 4 inches deep) on the shoulder or less-traveled
area.

¢. How to measure. Loose aggregate is measured in linear feet parallel to the centerline in a sample
unit. Each berm is measured separately. For example, if sample unit that is 100 feet long has three
berms of medium-severity loose aggregate—one on each side and one down the middle—then the
measurement would be 300 feet at medium severity.
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a. Severity levels.

b. Low severity example.

Figqure B—7. Loose aggregate.
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APPENDIX C
UNSURFACED ROAD INSPECTION SHEET
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UNSURFACED ROAD INSPECTION SHEET

Branch Date

Section Inspector

Sample Unit Area of Sample

DISTRESS TYPES SKETCH
81. Improper Cross Section (linear feet)
82. Inadequate Roadside Drainage (linear feet)
83. Corrugations (square feet)
84. Dust
85. Potholes (number)
86. Ruts (square feet)
87. Loose Aggregate (linear feet)
DISTRESS QUANTITY AND SEVERITY
Type 81 82 83 84 85 86 87
Quantity L
and
Severity M
URCI CALCULATION
Distress Densi Severit Deduct REMARKS:
Type ensity everity Value
Total Deduct Value =
q=
URCI = RATING =
Figure C-1.
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APPENDIX D
DEDUCT VALUE CURVES
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Figure D-1. Distress 81—improper cross section deduct values.
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Figure D-2. Distress 82—inadequate roadside drainage deduct values.
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Figure D-3. Distress 83—corrugations deduct values.

DUST
Dust is not rated by density. The deduct values for the levels of severity are:
Low ——— 2 Points

Medium 4 Points
High ————15 Points

Figure D—4. Distress 84—dust deduct values.
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Figure D-7. Distress 87—loose aggregate deduct values.
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Unsurfaced Road Condition Index (URCI)

20

40

60

1 December 1992

Total Deduct Value (TDV)
Figure D-§. URCI curve.
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APPENDIX E
BLANK SUMMARY AND RECORD FORMS

Form Title

5149-R Branch identification summary

5149-1-R Branch identification summary continuation sheet
5155-R Branch maintenance and repair requirements
5156-R Section maintenance and repair record

Maintenance priority graph
Maintenance alternatives
Cost calculation sheet
Yearly maintenance record
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Table E-1. Maintenance alternatives.

Severity Cost
Distress code code* Description
81 Improper cross L B Grade only
section M B/C Grade only/grade and add
material (water or aggregate or
both), and compact.
Bank curve.
Adjust transitions.

H C Cut to base, add aggregate,

shape, water, and compact.
82 Improper L B Clear ditches every 1-2 years.
roadside drainage M A Clean out culverts.
B Reshape, construct, compact or
flare out ditch.

H C Install underdrain, larger culvert,

ditch dam, rip rap, or geotextiles.
83 Corrugations L B Grade only.

M B/C Grade only/grade and add
material (water or aggregate or
both), and compact.

H C Cut to base, add aggregate,
shape, water, and compact.

84 Dust stabilization L C Add water.

M C Add stabilizer.

H C Increase stabilizer use.

Cut to base, add stabilizer, water,
and compact.
Cut to base, add aggregate and
stabilizer, shape, water, and
compact.

85 Potholes L B Grade only.

M B/C Grade only/grade and add
material (water, aggregate or
50/50 mix of calcium chloride
and crushed gravel), and compact.

H C Cut to base, add aggregate,
shape, water, and compact.

86 Ruts L B Grade only.

M B/C Grade only/grade, add
material, and compact.

H C Cut to base, add aggregate,
shape, water, and compact.

87 Loose aggregate L B Grade only.

M B/C Grade only/grade, add
material and compact.

H C Cut to base, add aggregate,

shape, water, and compact.

*Cost code guide: A = labor, overhead; B = labor, equipment, overhead; C = labor, equipment, materials, over-
head.

E-9



BLANK



Technical Note
No. 420-72-3

1 December 1992

BIBLIOGRAPHY

Stevens, Louis B. and Byrd, Tallamy, MacDonald and

Lewis, Road Surface Management for Local Governments:

Resource Notebook, DOT-85-37, Federal Highway
Administration, Washington (May 1985).

Charmichael, R. Frank lII, Caldwell, Larry L. and
Pelzner, Measurements for Determining Low Volume
Road Maintenance Needs, Pan American Highway
Maintenance Conference, Los Angeles, Transporta-
tion Information Exchange, St. Michael’s College,
Winooski, Vermont (September 1985).

Riverson, John, D.N. and Scholer, Charles F., Unpaved
Roads Maintenance Management, A Guide for Counties,
Cities and Town in Indiana, Publication No. H-87-3,
Purdue University (March, 1987).

Strombom, Robert D., Maintenance of Aggregate and
Earth Roads, FHWA-TS-90-035, Washington State
Department of Transportation, McLean, Virginia
(June, 1987).

Eaton, Robert A., Gerard, Sidney, and Cate, D.A.,
Rating Unsurfaced Roads, A Field Manual for Measuring
Maintenance Problems, Cold Regions Research and
Engineering Laboratory, U.S. Army Corps of Engi-
neers, Hanover, New Hampshire, Special Report 87—
15 (August 1987, revised September 1988).

Pavement Surface Evaluation and Rating PASER Manual,
Transportation Information Center, University of
Wisconsin, Madison (November 1987).

Maintaining Gravel Road Surfaces, Fact Sheet T-225,
Transportation Information Exchange, Vermont Local
Roads Program, St. Michael’s College, Winooski,
Vermont.

Class 4 and Development Roads: A Guide for Vermont
Towns, Fact Sheet T-105, Transportation Information
Exchange, Vermont Local Roads Program, St.
Michael’s College, Winooski, Vermont.

Maintaining the Vermont Backroad, Fact Sheet T-205,
Transportation Information Exchange, Vermont Local
Roads Program, St. Michael’s College, Winooski,
Vermont.

Effects of Drainage Design on Road Performance, Fact
Sheet T-610, Transportation Information Exchange,
Vermont Local Roads Program, S5t. Michael’s College,
Winooski, Vermont.

Road Dust Control with Calcium Chloride, Fact Sheet T—
220, Transportation Information Exchange, Vermont
Local Roads Program, 5t. Michael's College,
Winooski, Vermont.

Biblio-1



BLANK



Form Approved

REPORT DOCUMENTATION PAGE OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestion for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington,
VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
December 1992

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

Unsurfaced Road Maintenance Management

6. AUTHORS

Robert A. Eaton and Ronald E. Beaucham

8. PERFORMING ORGANIZATION
U.S. Army Engineering gndREPORT NUMBER
Housing Support Center
Fort Belvoir, Virginia

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
U.S. Army Cold Regions Research and
and Engineering Laboratory
72 Lyme Road
Hanover, New Hampshire 03755-1290

Special Report 92-26

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

Office of the Chief of Engineers
Washington, D.C. 20314-1000

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release; distribution is unlimited.

Available from NTIS, Springfield, Virginia 22161.

13. ABSTRACT (Maximum 200 words)

This draft manual describes an unsurfaced road maintenance management system for use on military installations.
This system is available in either a manual or computerized mode (Micro PAVER). The maintenance standards
prescribed should protect Government property with an economical and effective expenditure of maintenance funds
commensurate with the functional requirements and the planned future use of the facilities. Because of limited
maintenance funds, timely and rational determination of maintenance and repair (M&R) needs and priorities are
very important factors. These factors can be determined by using the system as described in this draft manual. The
use of the unsurfaced road maintenance management system by personnel who have the responsibility for
unsurfaced road maintenance should assure uniform, economical, and satisfactory unsurfaced area maintenance
and repair.

14. SUBJECT TERMS 15. NUMBE%?F PAGES

Dirt roads Road maintenance Unsurfaced roads

MicroPAVER 16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT

UNCLASSIFIED

18. SECURITY CLASSIFICATION
OF THIS PAGE

UNCLASSIFIED

19. SECURITY CLASSIFICATION
OF ABSTRACT

UNCLASSIFIED

20. LIMITATION OF ABSTRACT

UL

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. Z39-18
298-102




